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Description 

The present invention relates to a novel azo metal chelate compound of an azo compound with a metal, an inter- 
mediate thereof and an optical recording medium using such a compound, 
5 Optical recording employing a laser has found remarkable developments in recent years, as it makes the storage 

of high density information recording and its reproduction possible. 

As an example of an optical recording medium, an optical disc may be mentioned. In general, an optical disc is 
designed so that high density information recording is conducted by irradiating a laser beam focused to about 1 ujti to 
a thin recording layer provided on a disc-shape substrate. The recording is conducted in such a manner that upon 
10 absorption of the irradiated laser beam energy, such a portion of the recording layer undergoes a thermal deformation 
such as decomposition, evaporation or dissolution. Further, the reproduction of the recorded information is conducted 
by reading the difference in reflectance between the portion where such a deformation was formed by the laser beam 
and a portion where no such deformation was formed. 

Accordingly, the optical recording medium is required to efficiently absorb the laser beam energy, and a laser- 
's absorbing dye is employed. 

Various constructions have been known for optical recording media of this type. For example, Japanese Unexam- 
ined Patent Publication No. 97033/1 980 discloses a medium having a single layer of a phthalocyanine type dye provided 
on a substrate. However, the phthalocyanine type dye has a problem that the sensitivity is low, and the decomposition 
point is high and vapor deposition is difficult. Further, it has an additional problem such that the solubility in an organic 
20 solvent is very poor, whereby it can not be used for coating in the form of a coating solution. 

On the other hand, Japanese Unexamined Patent Publications No. 112790/1983, No. 114989/1983, No. 
85791/1984 and No. 83236/1985 disclose media having cyanine-type dyes as the respective recording layers. Such 
dyes have high solubility and thus have a merit that they can be applied by coating in the form of coating solutions. 
However, they also have a problem that they are inferior in the light resistance. In this connection, Japanese Unexam- 
25 ined Patent Publication No. 55795/1 984 proposes to improve the light resistance by an addition of a quencher to such 
a cyanine type dye. However, such a proposal is still at an inadequate level. 

In connection with such problems, Japanese Unexamined Patent Publication No. 30090/1 987 discloses a recording 
medium wherein a complex of a monoazo compound with a metal, is employed, as a recording medium having the 
solubility in an organic solvent and the light resistance improved. However, such a compound is inferior in the sensitivity 
30 with the light sensitive wavelength being short, and further it is inferioir in the storage stability under a high temperature 
high humidity condition, whereby it has problems as an optical recording medium. 

EP-A-0 483 382 discloses a metal chelate compound between a monoazo compound and a metal, and an optical 
recording medium prepared therefrom. The monoazo compounds do not contain a benzothiazole ring having a thioether 
substituent. 

35 Chemical Abstract 47/9, No. 4771 c (1 953) and Chemical Abstract 60/1 , No. 692a (1 964) disclose 2-amino-6-sub- 

stituted benzothiazoles wherein the substituent in the 6-position is a trifluoromethylthio group. 

It is an object of the present invention to provide, as a recording dye and an optical recording medium using it, an 
azo metal chelate compound of an azo compound with a metal excellent in the sensitivity, the storage stability and the 
weather resistance and suitable for spin coating, and an optical recording medium using such a compound, which 
40 solve the above-problems. 

The present invention provides an azo metal chelate compound of an azo compound of the formula (II) with a metal: 



45 



50 




(ID 



wherein ring B may have a substituent other than -SR 1 , X is a residue forming an aromatic group together with the two 
carbon atoms to which it is bonded, R 1 is an alky group which may be substituted, an aryl group which may be sub- 
stituted, an alkenyl group which maybe substituted, or a cycloalkyl group which maybe substituted, Y is a hydrogen 
atom or a cation, and n is an integer of from 1 to 3. 

The present invention also provides an optical recording medium having a recording layer provided on a substrate 
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so that information can be written in and/or read out by a laser, wherein the recording layer contains the above azo 
metal chelate compound. 

Further, the present invention provides an aminobenzothiazole compound of the following formula (1): 




wherein R is C n H rn F 2n . tT)+ i wherein n is 2 or 3, and m is an integer of from 0 to 2n, and each of X 1 and X 2 which are 
independent of each other, is a hydrogen atom, a chlorine atom or a methyl group. 
Furthermore, the present invention provides an aniline compound of the formula (2): 




wherein R is C n H m F 2n . m+1 wherein n is 2 or 3, and m is an integer of from 0 to 2n, and each of X 1 and X 2 which are 
independent of each other, is a hydrogen atom, a chlorine atom or a methyl group. 

The aminothiazole compound of the formula (1) can be prepared by a process which comprises reacting a thio- 
cyanate to the aniline compound of the formula (2). The aniline compound of the formula (2) can be prepared by a 
process which comprises reacting a halogenated alkyl compound of the formula C n H m F 2n . m+1 Y wherein n and m are 
as defined above, and Y is a bromine atom or an iodine atom, to an aminothiophenyl compound of the following formula 
(3): 




(3) 



wherein X 1 and X 2 are as defined above. 

Now, the present invention will be described in detail. 
In the accompanying drawings: 

Figure 1 is a graph showing a visible range absorption spectrum of the nickel chelate compound of Example 1 as 
measured in a chloroform solution. 

Figure 2 is a graph showing an infrared absorption spectrum of the nickel chelate compound of Example 1 . 

Figure 3 is a graph showing a visible range absorption spectrum of the thin coating film of the nickel chelate 
compound of Example 1 . 

Figure 4 is a graph showing a visible range absorption spectrum of the nickel chelate compound of Example 2 as 
measured in a chloroform solution. 

Figure 5 is a graph showing an infrared absorption spectrum of the nickel chelate compound of Example 2. 

Figure 6 is a graph showing a visible range absorption spectrum of a thin coating film of the nickel chelate compound 
of Example 2. 

Figure 7 is a graph showing an infrared absorption spectrum of the nickel chelate compound of Example 3 of the 
present invention. 
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Figure 8 is a graph showing a visible range absorption speclrum of the nickel chelate compound of Example 3 of 
the present invention as measured in a chloroform solution, wherein the ordinate represents absorbance, and the 
abscissa represents wavelength (nm), 

Figure 9 is a graph showing a visible range absorption spectrum of the thin coating film of the nickel chelate 
compound of Example 3 of the present invention, wherein the ordinate represents absorbance, and the abscissa rep- 
resents wavelength (nm). 

Figure 1 0 is a graph showing an infrared absorption spectrum of the nickel chelate compound of Example 4 of the 
present invention. 

Figure 11 is a graph showing a visible range absorption spectrum of the nickel chelate compound of Example 4 
of the present invention as measured in a chloroform solution, wherein the ordinate represents absorbance, and the 
abscissa represents wavelength (nm). 

Figure 12 is a graph showing a visible range absorption spectrum of the thin coating film of the nickel chelate 
compound of Example 4 of the present invention, wherein the ordinate represents absorbance, and the abscissa rep- 
resents wavelength (nm). 

A preferred azo compound is a compound of the formula (III): 




(III) 



S 0 3 Y 



wherein ring B may have a substituent other than -SR 1 , ring C may have a substituent other than -S0 3 Y, R 1 is an alkyl 
group which may be substituted, an aryl group which may be substituted, an alkenyl group which may be substituted, 
or a cycloalkyl group which may be substituted, each of R 2 and R 3 which are independent of each other, is a hydrogen 
atom, an alkyl group which may be substituted, an aryl group which may be substituted, an alkenyl group which may 
be substituted, or a cycloalkyl group which may be substituted, Y is a hydrogen atom or a cation, and n is an integer 
of from 1 to 3. 

A more preferred azo compound is a compound of the formula (IV): 




(IV) 



wherein R 1 is an alkyl group which may be substituted, an aryl group which may be substituted, an alkenyl group which 
may be substituted, or a cycloalkyl group which may be substituted, each of R 4 and R 5 which are independent of each 
other, is a C^g alkyl group or a C 2 . 7 alkoxyalkyl group, each of R 6 and R 7 which are independent of each other, is a 
hydrogen atom, a alkyl group, a C-|. 6 alkoxy group or a cation, and n is an integer of from 1 to 3. 
A particularly preferred azo compound is a compound of the formula (V): 
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10 

wherein each of R 4 and R 5 which are independent of each other, is a C^g alkyl group or a C 2 . 7 alkoxyalkyl group, each 
of R 6 and R 7 which are independent of each other, is a hydrogen atom, a alkyl group, a C-]. 6 alkoxy group or a 
halogen atom, R 8 is a C^. 6 alkyl group, of which at least one hydrogen atom is substituted by a fluorine atom, Y is a 
is hydrogen atom or a cation, and n is an integer of from 1 to 3. 

X is a group which forms an aromatic ring such as a benzene ring or a naphthalene ring together with the two 
carbon atoms to which it is bonded. 

In the formula (II), the substituent on ring B other than -SR 1 may, for example, be an alkyl group, an alkoxy group, 
a halogen atom, a nitro group, a cyano group, an alkylsulfonyl group, an alkylcarbonyl group, a trifluoromethyl group, 
20 a trifluoromethoxy group, an alkylthio group or a formyl group. 

In the formula (III), the substituent on ring C otherthan -S0 3 Y may, for example, be an alkyl group, an alkoxy group 
or a halogen atom, and each of R 2 and R 3 may, for example, be a hydrogen atom, or a C^q alkyl, aryl, alkenyl or 
cycloalkyl group, which may be substituted. The substituent on the alkyl, aryl, alkenyl or cycloalkyl group for each of 
R 2 and R 3 may, for example, be an alkoxy group, an alkoxyalkoxy group, an alkoxyalkoxyalkoxy group, an allyloxy 
25 group, an aryl group, an aryloxy group, a cyano group, a nitro group, a hydroxyl group, a tetrahydrofuryl group, an 
alkylsulfonylamino group or a halogen atom. Further, the substituent on the aryl or cycloalkyl group may be an alkyl 
group or a vinyl group. 

In the present invention, specific examples of the azo compound which forms a chelate compound together with 
a metal, include the following compounds, which may be used alone or in combination as a mixture of two or more of 
so them. 




S0 3 H 
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F 3 CS 




SO 3 H 




S0 3 H 
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OCH 3 



SO, H 
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S 0 3 N a 



In the present invention, the metal which forms a chelate compound together with the azo compound, is not par- 
ticularly limited so long as it is a metal capable of forming a chelate compound together with the above described azo 
compound. However, a transition element such as Ni, Co, Fe, Ru, Fin, Pd, Os, Iror Pt is preferred. Particularly preferred 
is Ni or Co. 

The azo metal chelate compound of the present invention may be prepared, for example, in accordance with the 
following reaction scheme: 
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X 
H S 
X 



NH, 



1 * 



xL_ 

R S --^3~"" N H2 



(3) 



(2) 



Thiocyanate 



RS, 



( 1 ) 



Diazo coupling 



R S v ^ 



| ( C H 3 C 0 0 ) 2 N i 



0, S' 



(5) 



(4 ) 



An aniline compound of the above formula (2) wherein R is C n H m F 2n . m+1 wherein n is 2 or 3, and m is an integer 
of from 0 to 2n, and each of X 1 and X 2 which are independent of each other, is a hydrogen atom, a chlorine atom or a 
methyl group, can be obtained by reacting a halogenated alky! compound of the formula C n H m F 2n . m+1 Y wherein n and 
m are as defined above, and Y is a bromine atom or an iodine atom, to an aminothiophenol compound of the above 
formula (3) wherein X 1 and X 2 are as defined above. 

The above reaction is preferably conducted in a solvent. The solvent is not particularly limited, but a polar solvent 
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is preferably employed. For example, dimethylformamide, tetrahydrofuran or an alcohol may be employed. In such a 
solvent, the aminothiophenol compound of the above formula (3) and the halogenated alkyl compound of the formula 
C n H m F 2n . m+1 Y wherein n, m and Y are as defined above, are reacted in the presence of a suitable alkali such as 
potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide or triethylamine. The reaction can 

s be conducted at a temperature of from -1 0°C to 40°C, preferably at a temperature of not higher than 20°C, particularly 
preferably at a temperature of from 5 to 10°C. Further, a catalyst such as a crown ether or a .phase transfer catalyst 
may be added to the reaction system. 

A method is particularly preferred in which prior to the addition of the halogenated alkyl compound, sodium hydride, 
sodium metal, sodium alcoholate or sodium amide is preliminarily reacted to the aminothiophenol compound to form 

10 a thioaicoholate, and then the halogenated alkyl compound is reacted thereto, since the yield is thereby high. From 
the viewpoint of the reactivity, it is particularly preferred to employ sodium hydride. 

Further, it is possible to employ an alkali compound such as potassium hydroxide or sodium hydroxide instead of 
sodium hydride or sodium metal. 

An aminobenzothiazole compound of the above formula (1 ) can be prepared by using the aniline compound of the 
15 above formula (2) as the starting material. 

For its preparation, various methods including those disclosed in ORGANIC REACTIONS, Vol 3, Chapter 6, John 
Willey and Sons, Inc. (1 946) New York or in Organic Synthesis Collective Volume 2, p76-78, may be employed. How- 
ever, a method of reacting bromine in an acetic acid solvent in the presence of a thiocyanate is particularly preferred, 
since it is simple and gives good yield. The thiocyanate may, for example, be a salt of K, Na, Li or NH 4 . 
so Now, the diazo coupling reaction and subsequent steps will be described. 

An amino compound of the formula (VI): 



( R S 




(VI) 



wherein ring B, R' 1 and n are as defined above, is diazotized by a conventional method, followed by coupling with a 
substituted aniline sulfonic acid derivative of the following formula (VII): 



SO. Y 



(VII) 



wherein ring C, R 2 , R 3 and Y are as defined above, to obtain an azo compound of the above-mentioned formula (III). 
Then, the azo compound and the metal salt are reacted in water and/or an organic solvent, such as dioxane, tetrahy- 
drofuran, acetone, ethanol or methanol, to obtain an azo metal chelate compound of the present invention. 
45 As the anion of the metal salt to be used for the preparation of the metal chelate compound, a monovalent or 

bivalent anion such as SCN", SbF 6 ", CI", Br, p, CI0 4 , BF 4 , PF 6 ", CH 3 COO-, TiF 6 2- , SiF 6 2 -, ZrF 6 2 ", Ph-S0 3 ", CH 3 -Ph- 
S0 3 - or B _ -(Ph) 4 , may be mentioned. Particularly preferred is CH 3 COO\ In the above formulas, Ph represents a ben- 
zene ring. 

The optical recording medium of the present invention consists essentially of a substrate and a recording layer 
50 containing the above metal chelate compound of an azo compound. However, if necessary, an undercoating layer may 
be provided on the substrate. Further, as a preferred layer structure, a metal reflective layer of e.g. gold or aluminum, 
and a protective layer may be formed on the recording layerto obtain a medium having a high reflectance and to obtain 
a writable CD medium. 

The substrate in the present invention is preferably transparent to the laser beam to be used, and it may be a usual 
55 support for the recording material such as glass or plastic. However, plastics are preferably used from various reasons. 
Such plastics include, for example, acryl resin, methacryl resin, vinylacetate resin, vinyl chloride resin, nitrocellulose, 
polyethylene resin, polypropylene resin, polycarbonate resin, polyimide resin, epoxy resin, and polysulfone resin. 
Among them, a polycarbonate resin substrate of injection molding type is particularly preferred, from the viewpoint of 
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the productivity, cost and moisture resistance. 

The recording layer containing the chelate compound of the azo compound with a metal in the optical recording 
medium of the present invention, preferably has a thickness of from 10.0 nm (100 A) to 5 urn, more preferably from 
70.0 nm (700 A) to 3 urn. With respect to the layer-forming method, a layer may be formed by a conventional thin layer- 
5 forming method such as a vacuum deposition method, a sputtering method, a doctor blade method, a casting method, 
a spinning method or a dipping method. The spinning method is preferred from the viewpoint of the mass productivity 
and the cost. 

Further, a binder may be used as the case requires. As the binder, a conventional binder such as polyvinyl alcohol, 
polyvinylpyrrolidone, ketone resin, nitrocellulose, cellulose acetate, polyvinylbutyral, or polycarbonate, may be em- 
10 ployed. In the case of layer-forming by a spinning method, the rotational speed is preferably from 500 to 5,000 rpm. 
After the spin coating, treatment such as heating or application of a solvent vapor may be conducted as the case 
requires. 

For improvement of the stability and the light resistance of the recording layer, a transition metal chelate compound 
(such as acetylacetonate chelate, bisphenyldithiol, salithylaldehydeoxime or a bisdithio-a-diketone) may be incorpo- 
15 rated as a singlet state oxygen quencher. Further, an additional dye may be used in combination, as the case requires. 
Such an additional dye may be a homologous dye, or a dye in a different category, such as a triallylmethane type dye, 
an azo dye, a cyanine type dye, a squallilium type dye or a nickelindoaniline type dye. 

In a case of forming a recording layer by a doctor blade method, a casting method, a spinning method or a dipping 
method, particularly by a coating method such as a spin coating method, as the coating solvent, a solvent having a 
20 boiling pint of from 120 to 160°C, such as tetrafluoropropanol, octafluoropentanol, tetrachloroethane, bromoform, di- 
bromoethane, diacetone alcohol, ethylcellosolve, xylene, 3-hydro-3-methyl-2-butanone, chlorobenzene, cyclohex- 
anone, or methyl lactate, may suitable be used. 

Among them, a ketone alcohol type solvent such as diacetone alcohol, or 3-hydroxy-3-methyl-2-butanone; a cel- 
losolve type solvent such as methylcellosolve, or ethylcellosolve; a perfluoroalkyl alcohol type solvent such as tetrafluor- 
25 opropanol, or octafluoropentanol; or a hydroxyester type solvent such as methyl lactate, or methyl isobutyrate, may 
be mentioned as a solvent particularly useful for an injection type polycarbonate resin substrate which is excellent in 
the productivity, cost and moisture resistance, without damaging the substrate. 

The recording layer of the optical recording medium of the present invention may be provided on each side of the 
substrate or may be provided on one side only. 
30 Recording on the recording medium thus obtained, is conducted by irradiating a laser beam, preferably a semi- 

conductor laser beam, focused to a size of 1 urn on the recording layer provided on each side or one side of the 
substrate. At the portion irradiated with the laser beam, a thermal deformation of the recording layer, such as decom- 
position, evaporation or melting, takes place due to absorption of the laser energy. 

Reproduction of the recorded information can be conducted by reading by a laser beam the difference in reflectance 
35 between the portion where a thermal deformation has taken place and the portion where no such deformation has 
taken place. 

As the laser beam to be used for recording and reproduction of the optical recording medium of the present inven- 
tion, a N 2 , He-Cd, Ar, He-Ne, ruby, semiconductor or dye laser may be mentioned. However, from the viewpoint of the 
light weight, easy handling and compactness, a semiconductor laser is preferably employed. 
40 Now, the present invention will be described in further detail with reference to Examples. However, it should be 

understood that the present invention is by no means restricted by such specific Examples. 

PREPARATION EXAMPLE 1 

45 Under a nitrogen stream, 1 .92 g of 60% sodium hydride was dispersed in 40 ml of dimethylformamide (DMF), and 

a solution having 5.0 g (0.04 mol) of p-aminothiopheno! of the following structural formula (6) dissolved in 60 ml of 
DMF, was dropwise added thereto at 10°C over a period of about 20 minutes. 



Then, the reaction solution was cooled to 5°C. Then, a solution having 25 g (2.5 mol) of CF 3 CF 2 I (boiling point: 
11-12°C) dissolved in 60 ml of DMF, was dropwise, .added thereto over a period of 15 minutes. The mixture was stirred 
for 5 hours at a temperature of from 5 to 10°C and then left to stand overnight. The mixture was then put into 400 ml 
of water. 



so 




H S 



(6) 
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A precipitated oily substance was extracted with 200 ml of chloroform, washed with water and then dried over 
anhydrous sodium sulfate. Chloroform was distilled off under reduced pressure, and 15.02 g of an oily substance 
thereby obtained was distilled under reduced pressure, whereby after separating 2.38 g of an initial fraction having a 
boiling point of from 35 to 93°C at from 5 to 6 mmHg, 7.51 g (yield: 77.3%) of p-aminophenylpentafluoroethylsulfide 
of the following structural formula (7) having a boiling point of from 93 to 98°C (at from 5 to 6 mmHg) was obtained. 
The IR spectrum of the obtained compound is shown in Figure 1. 



PREPARATION EXAMPLE 2 

Under a nitrogen stream, 1 .92 g of 60% sodium hydride was dispersed in 40 ml of DMF, and a solution having 5,0 
g (0.04 mol) of p-aminothiophenol dissolved in 60 ml of DMF, was dropwise added thereto at 10°C over a period of 
about 20 minutes. 

Then, the reaction solution was cooled to 5°C. Then, a solution having 1 7.75 g (1 .5 mol) of CF 3 CF 2 I (boiling point: 
39°C) dissolved in 60 ml of DMF, was dropwise added thereto over a period of about 15 minutes. The mixture was 
stirred for 5 hours at a temperature of from 5 to 10°C and then left to stand overnight. The mixture was then poured 
into 400 ml of water. 

A precipitated oily substance was extracted with 200 ml of chloroform, washed with water and then dried over 
anhydrous sodium sulfate. Chloroform was distilled off under reduced pressure, and an oily substance thereby obtained 
was distilled under reduced pressure, whereby after separating 4.50 g of an initial fraction having a boiling point of 
from 35 to 95°C at from 3 to 4 mmHg, 6.25 g (yield: 53.3%) of p-aminophenylheptafluoro-n-propylsulfide of the following 
structural formula (8) having a boiling point of from 95 to 98°C (3 to 4 mmHg) was obtained. The IR spectrum of the 
obtained compound is shown in Figure 2. 



PREPARATION EXAMPLE 3 

A solution containing 6.0 g (37.5 mmol) of bromine in 15 ml of acetic acid, was slowly dropwise added at 10°C to 
a solution containing 7.30 g (30 mmol) of p-aminophenylpentafluoroethylsulfide and 9.13 g (120 mmol) of ammonium 
thiocyanate in 75 ml of acetic acid and 3.8 ml of water. The mixture was stirred for 3 hours and then left to stand 
overnight. The mixture was further heated and stirred for three hours at a temperature of from 70 to 80°C. Insoluble 
matters were removed by filtration while the mixture was still hot. The filtrate was poured into 300 ml of hot water, and 
the mixture was again subjected to hot filtration to remove insoluble matters. Under cooling with ice, 57 g of sodium 
carbonate was added to the filtrate, and the mixture was adjusted to pH5. Precipitated crystals were collected by 
filtration, then washed with water and dried to obtain 6.94 g (yield: 77.1%) of 2-amino-6-(pentafluoroethylthio)benzo- 
thiazole of the following structural formula (9) as slightly yellow crystals. MASS spectrum M+ = 300, and the melting 
point was from 111 to 113°C. The IR spectrum is shown in Figure 3. 




(7) 





(9) 
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PREPARATION EXAMPLE 4 

A solution containing 4.0 g (25 mmol) of bromine in 10 ml of acetic acid, was slowly dropwise added at 10°C to a 
solution containing 5.86 g (20 mmol) of p-aminophenylheptafluoro-n-propylsulfide and 6.09 g (80 mmol) of ammonium 
thiocyanate in 50 ml of acetic acid and 2.5 ml of water. The mixture was stirred for 5 hours and then left to stand 
overnight. The mixture was further heated and stirred for four hours at a temperature of from 70 to 80°C. Insoluble 
matters were removed by filtration while the mixture was still hot. The filtrate was poured into 200 ml of hot water, and 
the mixture was again subjected to hot filtration to remove insoluble matters. Under cooling with ice, 44 g of sodium 
carbonate was added to the filtrate, and the mixture was adjusted to pH6. Precipitated crystals were collected by 
filtration, then washed with water and dried to obtain 5.88 g (yield: 83.9%) of 2-amino-6-(heptafluoro-n-propylthio) 
benzoimidazole of the following structural formula (10) as slightly yellow crystals. MASS spectrum M+ = 350, and the 
melting point was from 152 to 154°C. The IR spectrum is shown in Figure 4. 



CF 3 CF 2 C F 2 S . ^ ..S. 

GO-- 



EXAMPLE 1 
(a) Preparation 



C S " \^T- Vt1 :' (1) 



4.83 g of p-aminophenyltrifluoromethylsulfide of the above structural formula (1) and 7.61 g of ammonium thiocy- 
anate were dissolved in a mixed solution of 62.5 ml of acetic acid and 3.1 ml of water, and a solution containing 5.0 g 
of bromine in 12.5 ml of acetic acid was dropwise added thereto at 10°C. The mixture was stirred for two hours and 
then left to stand overnight. The mixture was then heated to 70°C and stirred for 4 hours. Then, the mixture was filtered 
while it was still hot, and the filtrate was poured into 250 ml of hot water. Precipitated crystals were filtered off. To the 
filtrate, sodium carbonate was added to bring the pH to 6, whereupon precipitated crystals were collected by filtration, 
washed with water and dried to obtain 5.21 g of a compound of the following structural formula (2) as slightly yellow 
crystals (MASS spectrum M + = 250). 




(2) 



2.50 g of 2-amino-6-trifluoromethylthiobenzothiazole of the above structural formula (2) thus obtained, was dis- 
solved in 17.8 g of phosphoric acid and 0.99 g of sulfuric acid, and 6.3 ml of acetic acid and 0.85 g of sodium nitrate 
were added thereto. Then, 2.43 g of sulfuric acid was added thereto at a temperature of from 0 to 5°C, and the solution 
was diazotized by means of 3.47 g of 44% nitrosyl sulfuric acid at a temperature of from 0 to -5°C. The diazotized 
solution thereby obtained, was dropwise added to a solution having 3.73 g of 2-dipropylaminoanisole4-sulfonic acid, 
0.4 g of urea and 4.0 g of sodium acetate dissolved in 150 ml of methanol, at a temperature of from 0 to 5°C, while 
maintaining the pH at a level of from 4 to 6 by means of an alkali compound such as an aqueous ammonia. The mixture 
was stirred for two hours and then left to stand overnight. Precipitated crystals were collected by filtration and dried to 
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obtain 4.92 g of a compound of the following structural formula (3) as dark brown crystals, 
This compound had A, max (in methanol) of 561 nm. 




S0 3 H 

4.06 g of the azo compound of the structural formula (3) obtained as described above, was dissolved in 300 ml of 
methanol, and a solution containing 2.21 g of nickel acetate in 30 ml of methanol, was added thereto at a temperature 
of from 15 to 18°C. Then, the mixture was stirred at room temperature for 5 hours. Precipitated crystals were collected 
by filtration, washed with methanol and dried to obtain 2.66 g of a nickel chelate compound as dark brown crystals. 
This compound hadX max (in chloroform) of 688 nm (e- 1.40 X 10 5 ) (see Figure 1). Further, its melting point was higher 
than 250°C. 

The infrared absorption spectrum of this compound is shown in Figure 2. 

(b) Recording medium 

0. 1 5 g of the nickel chelate compound of an azo compound obtained in the above preparation step (a) was dissolved 
in 7.5 g of octafluoropentanol and filtered through a filter of 0.22 u.m to obtain a solution. 5 ml of this solution was 
dropped on an injection molded polycarbonate resin substrate [diameter: 12.7 cm (5 inches)] provided with a groove 
having a depth of 70.0 nm (700 A) and a width of 0.7 u/n and coated by a spinning method at a rotational speed of 
500 rpm. After the coating, the coating layer was dried at 60°Cfor 10 minutes. The maximum absorption wavelength 
of the coating layer was 71 3 nm. 

Figure 3 shows the absorption spectrum of the coating layer. 

Then, on this coating layer, a film of gold was formed in a thickness of 200.0 nm (2,000 A) by a sputtering method 
to form a reflective layer. Further, on this reflective layer, an ultraviolet-curable resin was spin-coated and cured by 
irradiation with ultraviolet rays to form a protective layer having a thickness of 1 0 u.m. 

(c) Optical recording 

While rotating the above recording medium at a speed of 1.4 m/s, a semiconductor laser beam having a center 
wavelength of 780 nm was irradiated with a recording power of 6.6 mW to record EFM signals. Then, this recorded 
portion was reproduced by a CD player with a semiconductor laser having a center wavelength of 780 nm, whereby 
excellent reproduction signals were obtained. 

Further, tests for light resistance (Xenone Fade Meter Accelerated Test; 60 hours) and storage stability (70°C, 
85% RH; 500 hours) were conducted, whereby no deterioration in the sensitivity and reproduction signals was observed 
as compared with the initial values, and this medium was found to be excellent as an optical recording medium. 

COMPARATIVE EXAMPLE 1 




S0 3 H 

A nickel chelate compound prepared from an azo compound of the above structural formula (4) and nickel acetate, 
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was coated in the same manner as in Example 1 , and a reflective layer and a protective layer were formed in the same 
manner to obtain a disc, and the sensitivity and the reflectance were evaluated and compared, whereby the sensitivity 
was found to be inferior (sensitivity: 7.5 mW) as compared with the optical recording medium of Example 1 of the 
present invention. 

EXAMPLE 2 

(a) Preparation 

The preparation was conducted in the same manner as in Example 1 except that 20.88 g of 4-(methylmercapto) 
aniline of the following structural formula (5): 




was used instead of p-aminotrifluoromethylsulfide used in Example 1, to obtain 11.72 g of a benzothiazole derivative 
of the following structural formula (6) (MASS spectrum M + = 196). 



H 3 CS 




In the same manner as in Example 1 except that 1.96 g of 2-amino-6-methylthiobenzothiazole of this structural 
formula (6) was used, 1 .94 g of crystals of an azo compound of the following structural formula (7) were obtained. This 
compound had l max (in methanol) of 561 nm. 




SO 3 H 



In the same manner as in Example 1 except that 1.48 g of the azo compound of this structural formula (7) was 
used, 1.06 g of dark brown crystals of a nickel chelate compound were obtained. The absorption spectrum of this 
compound in a chloroform solution had X max of 690 nm (e = 1.34 X 10 s ) (see Figure 4). Further, its melting point was 
higher than 250 t> C. 

The infrared absorption spectrum of this compound is shown in Figure 5. 

(b) Recording medium 

0. 1 5 g of the nickel chelate compound of an azo compound obtained in the above preparation step (a) was dissolved 
in 7.5 g of octafluoropentanol and filtered through a filter of 0.22 jam to obtain a solution. 5 ml of this solution was 
dropped on an injection-molded polycarbonate resin substrate [diameter: 12.7 cm (5 inches)] provided with a groove 
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having a depth of 70.0 nm (700 A) and a width of 0.7 urn and coated by a spin coating method at a rotational speed 
of 500 rpm. After the coating, the coating layer was dried at 60°C for 1 0 minutes. The maximum absorption wavelength 
of the coating layer was 717 nm. 

Figure 6 shows the absorption spectrum of the coating layer. 

Then, on this coating layer, a film of gold was formed in a thickness of 200.0 nm (2,000 A) by a sputtering method 
to form a reflective layer. Further, on this reflective layer, an ultraviolet-curable resin was spin-coated and then cured 
by irradiation with ultraviolet rays to form a protective layer having a thickness of 10 urn 

(c) Optical recording 

While rotating the above recording medium at a speed of 1.4 m/s, a semiconductor laser beam having a center 
wavelength of 780 nm was irradiated with a recording power of 6.9 mW to record EFM signals. Then, this recorded 
portion was reproduced by a CD player with a semiconductor laser having a center wavelength of 780 nm, whereby 
excellent reproduction signals were obtained. 

Further, tests for light resistance (Xenone Fade Meter Accelerated Test; 60 hours) and storage stability (70°C, 
85% RH; 500 hours) were conducted, whereby no deterioration in the sensitivity and reproduction signals was observed 
as compared with the initial values, and this medium was found to be excellent as an optical recording medium. 

EXAMPLE 3 

(a) Preparation 

24.3 g of 4-aminophenylpentafluoroethylsuifide of the following structural formula (8): 



and 30.5 g of ammonium thiocyanate were dissolved in 240 ml of acetic acid and 1 3 ml of water, and a solution containing 
20.0 g of bromine in 50 ml of acetic acid, was dropwise added thereto at 10°C. The mixture was stirred for 4 hours, 
then heated to 70°C and stirred for 3 hours. The mixture was filtered while it was still hot. The filtrate was poured into 
900 ml of hot water. 

Precipitated crystals were removed by filtration. To the filtrate, 174 g of sodium carbonate was added to adjust the pH 
to 5, whereupon precipitated crystals were collected by filtration, washed with water and dried to obtain 22.0 g (yield: 
73.3%) of a compound of the following structural formula (9) as slightly yellow crystals. MASS spectrum M + = 243 



A solution containing 15.0 gof 2-amino-6-(pentafluoroethylthio)benzothiazole of the formula (9) in 63.0 ml of acetic 
acid and 63.0 ml of propionic acid, was added to 89.0 g of phosphoric acid and 4.95 g of sulfuric acid. 4.25 g of sodium 
nitrate was added thereto, and then 12.2 g of sulfuric acid was dropwise added thereto at a temperature of from 0 to 
5°C. Further, 17.4 g of 44% nitrosyl sulfuric acid was dropwise added thereto at a temperature of from 0 to -5°C, and 
then the mixture was stirred for one hour for diazotization. The obtained diazotized solution was dropwise added to a 
solution having 18.7 g of 2-di(n-propyl)aminoanisole-4-sulfonic acid, 2.0 g of urea and 20.0 g of sodium acetate dis- 
solved in 750 ml of methanol, at a temperature of from 0 to 5°C, while maintaining the pH at a level of from 4 to 6 by 
means of an alkali compound such as aqueous ammonia. The mixture was stirred for two hours and then left to stand 
overnight. Precipitated crystals were collected by filtration, suspended and washed with water and toluene and dried 
to obtain 20.3 g (yield: 67.9%) of a compound of the following structural formula (10) as dark brown crystals. This 
compound had X max (in methanol) of 562 nm. MASS spectrum M + = 598 




(8) 




(9) 
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(10) 



19.5 g of the azo compound of the formula (10) as described above, was dissolved in 1,200 ml of methanol, and 
a solution containing 9.73 g of nickel acetate in 140 ml of methanol, was added thereto at a temperature of from 20 to 
22°C. Then, the mixture was stirred for 7 hours. Precipitated crystals were collected by filtration, washed with methanol 
and dried to obtain 15.2 g of a nickel complex as dark brown crystals. This product had X max (in chloroform) of 690 
nm. Melting point > 250°C, MASS spectrum MH+ = 1,253 

Further, the infrared absorption spectrum of this product are shown in Figure 7, and the visible absorption spectrum 
is shown in Figure 8. 



20 (b) Recording medium 

0.21 g of the nickel complex of an azo compound prepared in the above preparation step (a) was dissolved in 7.5 
g of octafluoropentanol and filtered through a filter of 0.22 |im to obtain a solution. 5 ml of this solution was dropped 
on an injection molded polycarbonate resin substrate [12.7 cm (5 inches)] provided with a groove having a depth of 
25 70.0 nm (700 A) and a width of 0.7 urn and coated by a spinning method at a rotational speed of 500 rpm. After the 
coating, the coating layer was dried at 60°C for 10 minutes. The maximum absorption wavelength of the coating layer 
was 709 nm. 

Figure 9 shows the absorption spectrum of the coating layer. 

Then, on this coating layer, a film of gold was formed in a thickness of 200.0 nm (2,000 A) by a sputtering method 
30 to form a reflective layer. Further, on this reflective layer, an ultraviolet-curable resin was spin-coated and then cured 
by irradiation with ultraviolet rays to form a protective layer having a thickness of 1 0 urn. 



(c) Optical recording 

35 While rotating the above recording medium at a speed of 1.4 m/s, a semiconductor laser beam having a center 

wavelength of 780 nm was irradiated with a recording power of 6.8 mW to record EFM signals. Then, this recorded 
portion was reproduced by a CD player with a semiconductor laser having a center wavelength of 780 nm, whereby 
excellent reproduction signals were obtained. 

Further, tests for light resistance (Xenone Fade Meter Accelerated Test; 60 hours) and storage stability (70°C, 

40 85% RH; 500 hours) were conducted, whereby no deterioration in the sensitivity and reproduction signals was observed 
as compared with the initial values, and this medium was found to be excellent as an optical recording medium. 



EXAMPLE 4 



45 (a) Preparation 



A solution containing 2.1 g of 2-amino-6-(pentafluoroethylthio)benzothiazole of the formula (9) in 8.8 ml of acetic 
acid and 8.8 ml of propionic acid, was added to 12.5 g of phosphoric acid and 0.69 g of sulfuric acid. 0.60 g of sodium 
nitrate was added thereto, and then 1 .70 g of sulfuric acid was dropwise added thereto at a temperature of from 0 to 

50 5°C. Further, 2.49 g of 44% nitrosyl sulfuric acid was dropwise added thereto at a temperature of from 0 to -5°C, and 
then the mixture was stirred for one hour for diazotization. The diazotized solution thus obtained, was dropwise added 
to a solution having 3.0 g of 2-di(n-butyl)aminophenetol-4-sulfonic acid, 0.28 g of urea and 2.8 g of sodium acetate 
dissolved in 1 05 ml of methanol, at a temperature of from 0 to 5°C, while maintaining the pH at a level of from 4 to 6 
by means of an alkali compound such as aqueous ammonia. The mixture was stirred for 3 hours and then left to stand 

55 overnight. Precipitated crystals were collected by filtration, suspended and washed with water and toluene and dried 
to obtain 3.19 g of a compound of the following structural formula (11) as dark brown crystals (yield: 71.1%). Further, 
this compound had X, max (in methanol) of 568 nm. 
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y>vs x / a / 

I ^>N=NV \>-N (11) 

\ 



3.0 g of the azo compound of the formula (11) obtained as described above, was dissolved in 300 ml of methanol, 
and a solution containing 1.40 g of nickel acetate in 20 ml of methanol, was added thereto at a temperature of from 
20 to 22°C. Then, the mixture was stirred for 5 hours. Precipitated crystals were collected by filtration, washed with 
methanol and dried to obtain 1 .96 g of a nickel complex as dark brown crystals. This product had A. max (in chloroform) 
of 691 nm. Melting point > 250°C 

Further, the infrared absorption spectrum of this product is shown in Figure 1 0, and the visible absorption spectrum 
is shown in Figure 11. 



(b) Recording medium 



0. 1 2 g of the nickel complex of an azo compound obtained in the above preparation step (a) was dissolved in 7.5 
g of octafluoropentanol and filtered through a filter of 0.22 urn to obtain a solution. 5 ml of this solution was dropped 
on an injection molded polycarbonate resin substrate [12.7 cm (5 inches)] provided with a groove having a depth of 
70.0 nm (700 A) and a width of 0.7 u.m and coated by a spinning method at a rotational speed of 500 rpm. After the 
coating, the coating layer was dried at 60°C for 10 minutes. The maximum absorption wavelength of the coating layer 
was 708 nm. 

Figure 12 shows the absorption spectrum of the coating layer. 

Then, on this coating layer, a film of gold was formed in a thickness of 200.0 nm (2,000 A) by a sputtering method 
to form a reflective layer. Further, on this reflective layer, an ultraviolet-curable resin was spin-coated and then cured 
by irradiation with ultraviolet rays to form a protective layer having a thickness of 10 urn. 



fc) Optical recording 

While rotating the above recording medium at a speed of 1.4 m/s, a semiconductor laser beam having a center 
wavelength of 780 nm was irradiated with a recording power of 6.8 mW to record EFM signals. Then, this recorded 
portion was reproduced by a CD player with a semiconductor laser having a center wavelength of 780 nm, whereby 
excellent reproduction signals were obtained. 

Further, tests for light resistance (Xenone Fade Meter Accelerated Test; 60 hours) and storage stability (70°C, 
85% RH; 500 hours) were conducted, whereby no deterioration in the sensitivity and reproduction signals was observed 
as compared with the initial values, and this medium was found to be excellent as an optical recording medium. 



EXAMPLE 5 



A solution obtained by using a compound as identified in Table 1 instead of the compound used in Example 1 , was 
coated on a substrate, to obtain an optical recording medium having a coating layer with the maximum absorption 
wavelength as identified in Table 1 . To the recording medium thus obtained, recording was conducted by means of a 
semiconductor laser as a light source, whereby the recording sensitivity was good, and the light resistance and storage 
stability were excellent. 
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The metal chelate compound of an azo compound of the present invention has a high level of solubility to an 
organic solvent, so that it can be applied by coating in the form of a coating solution, and yet it has good sensitivity 
and excellent light resistance and storage stability. Therefore, an optical recording medium employing such a metal 
chelate compound is very useful from the industrial viewpoint. 



Claims 

1. An azo metal chelate compound of an azo compound of the following formula (II) with a metal: 
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( R 3 




(ID 



wherein ring B may have a substituent other than -SR 1 , X is a residue forming an aromatic group together with 
the two carbon atoms to which it is bonded, R 1 is an alkyl group which may be substituted, an aryl group which 
maybe substituted, an alkenyl group which maybe substituted, or a cycloaikyl group which may be substituted, Y 
is a hydrogen atom or a cation, and n is an integer of from 1 to 3. 

An aminobenzothiazole compound of the following formula (1): 



R S 



X 2 ' 




■NK, 



wherein R is C n H m F 2n . m+1 wherein n is 2 or 3, and m is an integer of from 0 to 2n, and each of X 1 and X 2 which 
are independent ofeach other, is hydrogen atom, a chlorine atom or a methyl group. 



A process for producing the aminobenzothiazole compound of claim 2, which comprises reacting a thiocyanate tc 
a compound of the following formula (2): 




wherein R is C n H m F 2n . m+1 wherein n is 2 or 3, and m is an integer of from 0 to 2n, and each of X 1 and X 2 which 
are independent of each other, is a hydrogen atom, a chlorine atom or a methyl group. 

An aniline compound of the formula (2) 




wherein R is C n H m F 2n . m+1 wherein n is 2 or 3, and m is an integer of from 0 to 2n, and each of X 1 and X 2 which 
are independent of each other, is hydrogen atom, a chlorine atom or a methyl group. 

A process for producing the aniline compound of claim 4 which comprises reacting a halogenated alkyl compound 
of the formula C n H m F 2n . m+1 Y wherein n is 2 or 3, m is an integer of from 0 to 2n, and Y is a bromine atom or an 
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iodine atom, to an aminothiophenol compound of the following formula (3): 



H S H^y~ N H 2 



(3) 



wherein each of X 1 and X 2 which are independent of each other, is hydrogen atom, a chlorine atom or a methyl 
group. 

A process for producing an aminobenzothiazole compound of the following formula (1): 



■X 1 

Rs,A/S, (i) 



i! : /V-nh 



N 



wherein R is C n H m F 2n . m+1 wherein n is 2 or 3, and m is an integer of from 0 to 2n, and each of X 1 and X 2 which 
are independent of each other, is a hydrogen atom, a chlorine atom or a methyl group, from an aminothiophenol 
compound of the formula (3): 



X 1 ^ 

HS-A--NH, (3) 



wherein each of X 1 and X 2 which are independent of each other, is a hydrogen atom, a chlorine atom or a methyl 
group, as a starting material, via a compound of the formula (2): 



(2) 



wherein R is C„H m F 2n . rr , +1 wherein n is 2 or 3, and m is an integer of from 0 to 2n, and each of X 1 and X 2 which 
are independent of each other, is hydrogen atom, a chlorine atom or a methyl group. 

An optical recording medium having a recording layer provided on a substrate so that information can be written 
in and/or read out by a laser, wherein said recording layer contains an azo metal chelate compound of an azo 
compound as defined in claim 1 with a metal. 
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Patentanspruche 

1. Azo-Metall-Chelat-Verbindung aus einer Azoverbindung der folgenden Formel (II) mit einem Metall: 




(II) 



S0 3 Y 



worinder Ring B einen von -SR 1 verschiedenen Substituenten aufweisen kann, Xein Rest ist, welcherzusammen 
mit den zwei Kohlenstoffatomen. an welche er gebunden ist. eine aromatische Gruppe bildet, R 1 eine gegebenen- 
falls substituierte Alkylgruppe, eine gegebenenfalls substituierte Arylgruppe, eine gegebenenfalls substituierte Al- 
kenylgruppe oder eine gegebenenfalls substituierte Cycloalkylgruppe ist, Y ein Wasserstoffatom Oder ein Kation 
ist, und n eine ganze Zahl von 1 bis 3 ist. 

2. Aminobenzothiazolverbindung der folgenden Formel (1): 



X 1 




worin R C n H m F 2n . m+1 ist, worin n 2 oder 3 ist, und m eine ganze Zahl von 0 bis 2n ist, und jedes von X 1 und X 2 , 
welche voneinander unabhangig sind, ein Wasserstoffatom, ein Chloratom oder eine Methylgruppe ist. 

3. Verfahren zur Herstellung der Aminobenzothiazolverbindung nach Anspruch 2, umfassend das Umsetzen eines 
Thiocyanats mit einer Verbindung der folgenden Formel (2): 



x - ' " ' 

worin R C n H m F 2n . m+1 ist, worin n 2 oder 3 ist, und m eine ganze Zahl von 0 bis 2n ist, und jedes von X 1 und X 2 , 
welche voneinander unabhangig sind, ein Wasserstoffatom, ein Chloratom oder eine Methylgruppe ist. 

4. Anilinverbindung der Formel (2): 
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worin R C n H m F 2n . m+1 ist, worin n 2 oder 3 ist und m eine ganze Zahl von 0 bis 2n ist, und jedes von X 1 und X 2 , 
welche voneinander unabhangig sind, ein Wasserstoffatom, ein Chloratom oder eine Methylgruppe ist. 

Verfahren zur Herstellung der Anilinverbindung nach Anspruch 4, umfassend das Umsetzen einer halogenierten 
Alkylverbindung der Formel C n H m F 2n . m+1 Y, worin n 2 oder 3 ist, m eine ganze Zahl von 0 bis 2n ist und Y ein 
Bromatom oder ein lodatom ist, zu einer Aminothiophenolverbindung derfolgenden Formel (3): 




worin jedes von X 1 und X 2 , welche voneinander unabhangig sind, ein Wasserstoffatom, ein Chloratom oder eine 
Methylgruppe ist. 

Verfahren zur Herstellung einer Aminobenzothiazolverbindung derfolgenden Formel (1): 




worin R C n H m F 2n . m+1 ist, worin n 2 oder 3 ist, und m eine ganze Zahl von 0 bis 2n ist, und jedes von X 1 und X 2 , 
welche voneinander unabhangig sind, ein Wasserstoffatom, ein Chloratom oder eine Methylgruppe ist, aus einer 
Aminothiophenolverbindung der Formel (3): 



-TV- n > 



HS-fJ—Ntf 2 (3) 



worin jedes von X 1 und X 2 , welche voneinander unabhangig sind, ein Wasserstoffatom, ein Chloratom oder eine 
Methylgruppe ist, als Ausgangsmaterial, uber eine Verbindung der Formel (2): 



26 



EP 0 572 973 B1 



X 



R S 



X 




NH Z 



(2) 



worin R C n H m F 2n . m+1 ist, worin n 2 oder 3 ist, und m eine ganze Zahl von 0 bis 2n ist, und jedes von X 1 und X 2 , 
welche voneinander unabhangig sind, ein Wasserstoffatom, ein Chloratom oder eine Methylgruppe ist. 

7. Optisches Aufzeichnungsmedium mit einer auf einem Substrat vorgesehenen Aufzeichnungsschicht, so daB In- 
formation durch einen Laser eingeschrieben und/oderausgelesen werden kann, wobei die Aufzeichnungsschicht 
eine Azo-Metall-Chelat-Verbindung aus einer Azoverbindung, wie in Anspruch 1 definiert, mit einem Metall enthalt. 



Revendications 

1. Compose chelate metallique azoi'que d'un compose azoTque ayant la formule (II) ci-apres avec un metal : 



ou le noyau B peut avoir un substituant autre que -SR 1 , X est un residu formant un groupe aromatique avec 
les deux atomes de carbone auxquels il est lie, R 1 est un groupe alkyle qui peut etre substitue, un groupe aryle 
qui peut etre substitue, un groupe alcenyle qui peut etre substitue, ou un groupe cycloalkyle qui peut etre substitue, 
Y est un atome d'hydrogene ou un cation, et n est un entier de 1 a 3. 

2. Compose aminobenzothiazole ayant la formule (1) ci-apres : 



dans laquelle R est C n H m F 2n . m+1 , ou n est 2 ou 3, et m est un entier de 0 a 2n, et chacun de X 1 et X 2 , qui 
sont independants I'un de I'autre, est un atome d'hydrogene, un atome de chlore ou un groupe methyle. 

3. Precede pour produire le compose aminobenzothiazole selon la revendication 2, qui comprend la reaction d'un 
thiocyanate avec un compose ayant la formule (2) ci-apres : 




S 0. 3 Y 




(1) 
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(2) 



RS 



NH 2 



dans laquelle R est C n H m F 2n . m+1 , oii n est 2 ou 3, et m est un entier de 0 a 2n, et chacun de X 1 et X 2 , qui 
son! independants I'un de I'autre, est un atome d'hydrogene, un atome de chlore ou un groupe methyle. 

Compose aniline de formule (2) 



dans laquelle R est C n H m F 2n . m+1 , ou n est 2 ou 3, et m est un entier de 0 a 2n, et chacun de X 1 et X 2 , qui 
sont independants I'un de I'autre, est un atome d'hydrogene, un atome de chlore ou un groupe methyle. 

Procede de production du compose aniline selon la revendication 4, qui comprend la reaction d'un compose alkyie 
halogene de formule C n H m F 2n . m+1 Y, ou n est 2 ou 3, m est un entier de 0 a 2n, et Y est un atome de brome ou un 
atome d'iode, avec un compose aminothiophenol ayant la formule (3) : 



ou chacun de X 1 et X 2 , qui sont independants I'un de I'autre, est un atome d'hydrogene, un atome de chlore 
ou un groupe methyle. 

Procede de production d'un compose aminobenzothiazole ayant la formule (1) ci-apres : 





.X 1 



(1) 




dans laquelle R est C n H m F 2n . m+1 , ou n est 2 ou 3, et m est un entier de 0 a 2n, et chacun de X 1 et X 2 , qui 
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son! independants I'un de I'autre, est un atome d'hydrogene, un atome de chlore ou un groupe methyle, a partir 
d'un compose aminothiophenol de formule (3) : 



ou chacun de X 1 et X 2 , qui sont independants I'un de I'autre, est un atome d'hydrogene, un atome de chlore 
ou un groupe methyle, en tant que matiere de depart, par I'intermediaire d'un compose de formule (2) : 



dans laquelle R est C n H m F 2n . m+ i, ou n est 2 ou 3, et m est un entier de 0 a 2n, et chacun de X 1 et X 2 , qui 
son! independants I'un de I'autre, est un atome d'hydrogene, un atome de chlore ou un groupe methyle. 

Support d'enregistrement optique ayant une couche d'enregistrement disposee sur un substrat de facon que des 
informations puissent etre ecrites et/ou lues par un laser, ou ladite couche d'enregistrement contient un compose 
chelate metallique azoique d'un compose azoi'que tel que defini dans la revendication 1 avec un metal. 
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FIGURE 3 
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FIGURE 4 
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FIGURE 6 
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FIGURE 8 
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FIGURE 9 
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FIGURE 1 2 
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